For practical importance, this type of equation has been pointed out, e.g., in [1, 2] . Singularly perturbed differential equations (differential equations with a small parameter E multiplying the highest order derivatives) are certainly of interest in many scientific and engineering applications. Among these are the Navier-Stokes equations of fluid flow at high Reynolds number, mathematical models of liquid crystal materials and chemical reactions, control theory, electrical ,networks (see, e.g., [l-4] Here we analyze a fitted difference scheme on a uniform mesh for the numerical solution of problem (l.l)-(1.3).
Our approach constructs a difference scheme that is based on the method of integral identities by using exponential basis functions and interpolating quadrature rules with the weight and remainder terms in integral form [&ll] and we prove pointwise first-order convergence, uniform in E. A numerical example is also considered.
It should be noted that difference schemes for differential equation
with periodic boundary conditions were handled by other techniques examined in [12, 13] . We shall use the notation of [14] for mesh function.
PRELIMINARIES
Here we show some properties of the solution of (l.l)-( 1.3)) w ic are needed in later sections h h for the analysis appropriate.numerical solution. which is a contradiction with the given conditions. The only remaining possibility is that v attains its minimum at the end-point x = 0 (w(Z) = v(0)). In that case v'(0) > 0 and then v'(Z) 2 v'(0) > 0. Therefore, V(X) is an increase function in a small neighborhood near x = 1, so that V(X) will also get its negative minimum at some point ps E (0, I), which is impossible as shown above. I PROOF. Considering the two functions
it is easy to see that
The maximum principle in Lemma 2.1 then implies that S+(z) 2 0, 0 5 2 5 I, from which estimate (2.1) follows immediately for E < 1.
I. where C axe positive constants that are independent of E (also of mesh size, in our discussion about numerical solution).
PROOF. It is easy to show that under the transformation 
and Equality (2.7) with the values
where we also have used (2.5) and (2.6). This and the fact that
Next, from (1.1) we have the following relation for U'(E):
from which (2.2) follows by using here (2.1) and (2.8). The proof of the lemma is complete. 1
The following lemma shows that the solution of problem (l.l)-(1.3) has two boundary layers near x = 0 and x = 1. We note that functions (p,!"(x) and (P,!~'(x) are the solutions of the following problems, respectively:
Rearranging gives 
UNIFORM ERROR ESTIMATES
First, we shall state a lemma which establishes a discrete maximum principle for the method (3.12)-(3.14). PROOF. By arguments analogous to those used, e.g., in [7, 14] . I Let zi = yi -ui, where yi the solution of (3.12)-(3.14) and '1~~ the solution of (l.l)-(1. This U(Z) has the typical boundary layers at 2 = 0 and z = 1. The error of the scheme is measured in the discrete maximum norm. Some computed results for the error are listed in Table 1 . It can be observed that they agree with the theoretical analysis described above. 
